Asian climate patterns, characterized by highly seasonal monsoons and continentality, are thought to originate in the Eocene epoch (56 to 34 million years ago -Ma) in response to global climate, Tibetan Plateau uplift and the disappearance of the giant Proto-Paratethys sea formerly extending over Eurasia.
Introduction 1
Asian climate, governing the livelihood of billions of people, is characterized by high seasonality. for our study is that Tibetan plateau is set to a maximum height of ∼1500 m, the topography of the Tian 
86
Oyster sampling was performed with particular attention to: (1) good preservation of a ligamental area 87 large enough for a high resolution infra-annual record through numerous years, (2) ensuring that speci- for more details).
103
Microsample powders were drilled following growth layers every 100 to 120 µm using a Merchantek
104
MicroMill then analysed for stable isotopes composition using a KIEL-III device coupled online to a sions and subsequent retreats (Fig. 3, 4 and detailed facies associations in supplementary material).
129
Sedimentary facies and fossil assemblages of marine sediments ( Fig. 2c-d However, a higher variability is expected in the environments studied here because modelled air temper- and no diagenetic alteration, as also supported by cathodoluminescence analyses (Fig. 6) . The pri- The SST reconstructed from Mg/Ca are in excellent agreement with temperatures derived from the 167 modelled HadCM3 (Fig. 5a,b) 
On first approximation a stable δ 18 O sw of 0.44% derived from the modelled HadCM3 (Fig. 5b) is used.
178
The obtained average temperatures (28±2 • C) are comparable to annual averages of modelled (23±6 
193
Our results show that the Eocene Central Asian summer climate was hotter than today and already
194
arid despite the Proto-Paratethys sea presence (Fig. 5b) . According to the model, Eocene seasonal air 
208
In contrast, the observed summer aridity precludes previously proposed pre-Neogene low pressures and seasonal variability off precipitation stable isotope (Fig. 5c ).
225
Compared to Eocene, these regions are more arid today with a reversed summer/winter precipitation 226 seasonality pattern. To understand the potential driving factors of these changes from Eocene to the 227 modern climate patterns we investigate below the Eocene to Pliocene moisture evolution.
228

Eocene to Pliocene moisture evolution
229
To track the moisture composition through the Cenozoic, we analysed bulk carbon (δ 13 C) and oxygen 230 isotopic compositions of Paleogene carbonates of Aertashi and Mine sections ( Fig. 3 and 4) , which are 231 prone to reflect the isotopic composition of water in which they precipitated. These analyses include -14% from the Eocene to the Miocene (Fig. 8) .
243
δ 13 C decreases from 6 to -5 % in Eocene marine limestones. Then δ 13 C increases to 3 % from Late
244
Eocene to Miocene continental pedogenic carbonates (details in supplementary material).
245
The Late Paleocene to Late Eocene decrease in marine δ 13 C is consistent with an increase in runoff 
284
The sea, however, provided moisture to Central Asia through westerlies during Eocene winters. Our 
